The aim of the present study was the identification of allelic variants of the bovine growth 
Introduction
Recently, genetic polymorphisms at candidate genes affecting economic traits have stimulated substantial research interest, because of their impending utilization as an aid to genetic selection and to demarcate evolutionary relationships in different livestock breeds. So far, genetic polymorphism at candidate genes has been extensively explored in a number of taurine cattle breeds. Comparable information (gene frequency, gene diversity, and differences between breeds) in cattle breeds native to developing countries is not only scanty but also random and unsystematic (Sodhi et al., 2007) .
In dairy cattle, promising candidate genes for many traits are in the growth hormone axis. The growth hormone is a polypeptide hormone with diverse biological activities including somatogenic (growth promoting), lactogenic, insulin-like and diabetogenic effects. The sequence variations in the GH1 gene are well documented (Lagziel and Soller, 1999; Ferraz et al., 2006) .
Relationships between several polymorphic sites in GH1 and milk production traits have been much investigated, particularly, the Leu/Val polymorphism (at residue 127) in exon five and polymorphic MspI restriction site (TC/G insertion/transition) in the third intron. The studies on the influence of the Leu/Val polymorphism on milk production traits are quite advanced but the results obtained by various researchers are not always consistent. Most of the studies showed that Leu variant increased milk, fat and protein (Dybus 2002) . Sabour et al. (1997) determined the effects of the Leu/Val locus on milk, fat and protein in Holstein bulls suggesting that the Val variant is favourable for milk, fat and protein. In beef production, Oka et al. (2007) reported that the carcass weight of the Leu/Leu group was greater (P < 0.01) than that of the Val/Val group, while Barendse et al. (2006) found the Val variant to be associated with lower marbling.
Regarding the effects of the polymorphic MspI restriction site, Lagziel et al. (1996) and Falaki et al. (1996) found that the allele lacked a functional MspI site (MspI [-] ) to be associated with higher fat and protein yield and percentage in different dairy cattle breeds. In contrast, Yao et al. (1996) found the MspI [-] allele to be associated with a statistically significant decrease in milk, fat and protein yield.
This study aimed at identifying of allelic variants of the GH1 gene in Sudanese Kenana and Butana cattle breeds. Such studies at functional gene loci would reveal fundamental information relating to the existing genetic structure of these cattle breeds vis-`a-vis taurine and zebu populations from other countries for deriving evolutionary interpretations. 
Materials and methods

Identification of polymorphisms in GH1 gene
Sixty one and fifty four animals of Kenana and Butana breeds, respectively were genotyped for the SNPs g.1059C>T (silent substitution in exon 2), g.1547C>T (MspI restriction site in intron 3) and g.2141C>G (Leu/Val substitution in exon 5) using the PCR-RFLP method. For the three mutations, a 25 μL PCR reaction composed of 100 ng of genomic DNA, 0.2 µM of each primer, 2.5 mL 10X buffer, 2.5 mM MgCl 2 , 0.2 mM dNTP, and 0.5 U of recombinant Taq polymerase (Genaxxon).
Primer pair R1 were used to genotype the SNP g.1059C>T (MspI restriction, in exon 2). MspI restriction enzyme (0.5 U) from Promega was used to digest the PCR product. The digested PCR products were analyzed in 12% polyacrylamide gel followed by silver staining.
SNP g.1547C>T (MspI, intron 3) was analyzed using primer pair R2. The PCR fragment was digested with 0.5 U of the MspI restriction enzyme (Promega).
The important SNP g.2141C>G (AluI restriction, Leu\Val substitution in exon 5) as reported in the literature was genotyped using primer pair R3 (Yao et al., 1996) . The fragment was digested with 0.5 U AluI restriction enzyme (MBI Fermentas).
For the SNPs g.1547C>T (Msp1, intron 3) and g.2141C>G (Leu\Val substitution in exon 5), the PCR products were electrophoresed on 3% agarose gels and visualized by staining with ethidium bromide.
Results
The GH1 Three SNPs were detected in exons, the first was in exon 2 (g.1059C>T), whereas the second was found in exon 5 (g.2291A>C), but these two substitutions are silent. The third one was detected only in the Kenana breed in exon 5 (g.2346C>T) but it is not within the coding sequence. Eight SNPs were detected in the introns and one SNP in the 3' end (table 2). The genotyping results for the SNP g.1547C>T (MspI in intron 3) is also laid out in table 3. The homozygous for g.1547T allele (MspI -/-) was found to be most frequent in both Kenana (0.67) and Butana (0.47) breeds. Both Kenana and Butana breeds were found to not be in HWE (2 = 13.58 and 11.43, respectively). The allele frequency of g.1547T (MspI (-)) allele was 0.77 and 0.59 in Kenana and Butana cattle, respectively. The result exhibited significant differences between breeds (p<0.01). The results of the SNP g.2141C>G (AluI, Leu/Val substitution in exon 5) genotyping showed that all Kenana and Butana cattle were homozygous for g.2141C allele (Leu variant) ( Table 3 ).
